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amount of energy thus to be abstracted is just one-half of that requisite in the latter case.
The addition to the circular motion of a radial component, producing elliptic or hyperbolic orbit, will not affect this universal equilibrium between tangential motion and mean energetic distance.
In the case of free, conic-section motion, on the other hand, with energy, rather than circularity, conserved, no energy need be abstracted at all, as the propinquity increases. Indeed, to attain, under a fixed mean energetic distance, a greater propinquity at periastron, energy must be added, and in such a way that it assumes the radial form. In other words, to produce a permanent consolidation of matter, tending to continue in stable equilibrium, energy must be abstracted. But to produce a temporary consolidation, which will reconvert itself promptly into separation or disgregation of matter, energy need not be abstracted. It even needs to be added.
Further, it is evident from Equation 17 that, as the propinquity increases (or the distance of separation decreases") the velocity must increase. Therefore, putting Equations 17 and 21 together, it becomes plain that when masses approach, with circularity conserved, energy must be abstracted as the velocity increases—which is just the opposite of what is ordinarily held to be a universal law. But in the case stated, it is to be remembered, it is not the radial, but purely the tangential, velocity which increases as energy is abstracted. This is one of the many ways in which the radial and tangential forms of energy are markedly contrasted.
Thus, for instance, in the case of the moon and the earth, which revolve in stable equilibrium and in an orbit which is almost circular, a mean energetic distance of about 240,000 miles is maintained permanently by a mean linear speed of about 3100 feet per second. But, if the earth were devoid of rotation relatively to the sun, the friction of our oceanic tides would be tending steadily to slow down the moon. But as this happens the decreasing centrifugal force between moon and earth becomes no longer able to counterbalance the gravitational attraction between the two; and moon and earth tend to fall together. But as this occurs, space-energy is released, sufficient not only to make good the loss of energy to the tides, but more. The